To determine biomechanical property of autogenous bone graft covered with hydroxyapatite in the defect of radial bone in rabbit. METHODS: Eighteen adult male New Zealand white rabbits were used which were divided into three groups (I, II, III) of six rabbits each. A segmental bone defect of 10 mm in length was created in the middle of the right radial shaft under general effective anesthesia in all rabbits and were stabilized using mini-plate with four screws. The defects In group I were left as such without filler, whereas in group II the defect were filled up with harvested 10 mm rib bone and in group III the defect were packed with rib bone covered with nano-hydroxyapatite. All rabbits in three groups were divided into two subgroups (one month and three months duration with three rabbits in each one).
Introduction
There is a growing need for bone regeneration due to various clinical bone diseases such as bone infections, bone tumors and bone loss by trauma. Current therapies for bone defects include auto graft, allograft, xenografts and other artificial substitutes such as metals, synthetic cements and bioceramic 1, 2 . The ideal bone graft or osseous reconstructive material should possess the following characteristics: It should be implantable through a minimal surgical exposure, it should be moldable to conform to and fill irregular defects, it should be as rigid and strong as intact bone for immediate load-bearing capability, it should promote new bone formation and incorporation by host, and finally it should be fully synthetic. Ceramic materials (i.e. hydroxyapatite and tricalcium phosphate blocks or cylinders) have been widely studied as potential bone graft substitutes 3, 4 . Bioactive biomaterials such as bioglass, hydroxyapatite 5 and glass ceramic A-W have been known to form a bioactive bone like apatite layer spontaneously on their surfaces and bond to bone through the apatite layer in vivo 6, 7 .
Therefore, it is generally accepted that an essential prerequisite for an artificial bone biomaterial to directly bond to living bone tissue is the formation of a bone like apatite layer on its surface when implanted in vivo 6, 7 . HA has been attractive in hard tissue repair because of its good biocompatibility and bioactivity recently, researchers have developed nano-hydroxyapatite with polyamide (n-HA/PA) biocomposites for load-bearing orthopedic applications 8, 9 . In bone tissue engineering, scaffold serves as the matrices of tissue formation, and play pivotal role in osseointegration and tissue integration, as bone grafting is frequently used to augment bone healing with numerous approaches to reconstructing or replacing skeletal defects 10 . Autologous bone graft remains the most effective grafting materials because it provides the three elements required for bone regeneration; osteoconduction, osteoinduction [11] [12] [13] . In this study autologous rib bone covered with that of nano hydroxyapatite was intended to be suitable for defects of defined shape.
Methods
All animal procedures were carried out according to the guidelines of the Animal Ethics Committee of Islamic Azad University .Eighteen New Zealand 24 week old and weighing 3.0-3.5 kg male rabbits were used, and divided into three groups (I, II and III) of six rabbits each, according to the procedure performed.
Animals in each group were subdivided into two subgroups of three rabbits for one month and three months duration. All rabbits were kept in individual cage during the whole experimental period, under strict hygienic conditions and fed with standard ration for rabbits and water ad labium.
Surgical procedure
Under intramuscular Diazepam (1mg/kg) premedication and intravenous Ketamine hydrochloride (35mg/kg) and Xylazine (5mg/kg) general anesthesia. Right radius was routinely prepared for surgery. A 4cm longitudinal skin incision was made. The space between extensor and flexor muscles groups was dissected, providing a wide view of radial bone, a segmental bone defect was created in the middle of the radius shaft, 10-mm in length, using a delicate orthopedic motor saw and defect was stabilized with a miniplate having 4 screws. In group I, the defect was left empty, whereas in group II, the bone defect was packed with autologous spongy rib bone. In group III, the bone defect was packed with piece of rib bone covered with nano-hydroxyapatite.
Post operative care
Antibiotics (penicillin G procaine 40000 IU/kg IM, bid), The results of this study show that spongy rib bone covered with nano-hydroxyapatite is good choice for the healing of segmental bone defects, as increased and attained almost normal mechanical property or tensile strength that of normal one (Table 1, Figure 2 ). 
Discussion
The results of this experiment indicated the autologous rib graft with and without covering nano-hydroxyapatite were able to maintain strength and stiffness while improving the incorporation process. This was especially true in the group III in which cancellous bone graft of rib with nano-hydroxyapatite were used to pack the defects. One the most interesting observations from this study was the differences between control and other two groups using implants, but there was no fundamental differences between two implanted groups. There was very good The addition of nano-hydroxyapatite creates better conditions for bone formation; the increased osteogenesis may well be attributable to the stimulatory effect of nano-hydroxyapatite on local cells involved in bone regeneration such as osteoblasts, mesenchymal progenitor cells and endothelial cells [16] [17] [18] .
As to cover the large gap in the body of long bones the scaffolding materials for bone tissue engineering should be osteoconductive so that osteoprogenitor cells can adhere and migrate on the scaffolds, differentiate and finally form new bone.
In this investigation, we consider the cancellous rib bone covered with nano-hydroxyapatite can be a good choice for the healing of segmental bone defects, and provides a more rapid regeneration with almost normal mechanical property of bone defects.
Conclusion
The nano-hydroxyapatite is a viable option for obliteration beside autologous bone grafting for early stiffness and strength in diaphyseal defect.
